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Introduction 

L UDMILLA JORDANOVA
 

ROY PORTER
 

I 

In the mid-1970S some historians of science working in Britain expressed 
disquiet with the development of their discipline. There was a feeling that 
research was becoming narrower and more specialised, and confined within 
routine and taken-for-granted intellectual boundaries. Partly as a response to 
this, some conferences were held (under the auspices of the British Society 
for the Historj of Science) to open up new ways oflooking at the history of 
science, and to give a new direction to research. The first of these, held in 
March 1976, discussed 'New perspectives in the history of the life sciences'. 
Following it, a further conference was arranged for April 1977, at New Hall, 
Cambridge, on 'New perspectives in the history of geology'. It is out of the 
latter initiative that this book has emerged. 

Our aim at the conference was to assemble scholars from many fields of 
research - history ofscience, history ofreligion, social history, history ofart, 
practising geologists and cartographers, and museum curators-to discuss 
nearly thirty precirculated papers. The twelve papers in the present volume 
have all been developed out of papers originally given to the conference, 
though they have been revised for publication in the light of the discussions 
which took place at the conference and subsequently. We have chosen for this 
volume those papers which in our opinion formed the most coherent and 
challenging ensemble. We regret of course that some important areas are 
scarcely represented-such as the literary perception of the earth, and map 
making. But we hope that this collection will serve as a starting point, rather 
than an exhaustive record. The papers have been kept brief, being designed to 
pose new problems, challenge old assumptions, and sketch new lines of re
search, rather than to document incidents and achievements with copious 
displays of scholarship. 

Our aim has been to move away from the biographical mode which has 
still been prominent in such recent collections of essays as Toward a history 
ofgeology (ed. c.]. Schneer, Cambridge, Mass., 1969). And, perhaps above 
all, we hope to stimulate thought about the earth broadly considered as an 
object of scientific investigation, transcending the conventional straitjacket 
of the 'history of geology'. 
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History of geology and of the earth sciences in general has only recently 
become a major area ofspecialisation among historians ofscience. Its origins, 
like those of so much history of science, are in the nineteenth century in 
the early histories of the field written by practitioners like Charles Lyell. 1 

The aim of such works was to validate the intellectual debts of the self
consciously new science, to praise its founders, and justify its present form. 
Much history of geology has been done by those with training in the disci
pline, who frequently continue to practise their science with history as a sub
sidiary interest. 

These two features, the connection ofhistory writing with the early years 
of the science, and the continued involvement ofgeological practitioners, are 
important determinants ofthe shape of his wry ofgeology. Historiographical 
assumptions must also be seen in the broader context ofchanging attitudes to 
science and to the writing of its history. Perceived relationships between sci
ence and belief, between science and social utility, and between science and 
social roles, materially affect the history of geology we write. 

Our purpose here is not to give an account of the history of the history of 
geology. Rather it is to indicate some major landmarks in the development of 
the subject in order to place the present volume in its context and to suggest 
avenues for further research. Considering the broad range of topics the book 
covers, the use of the term 'geology' is seriously misleading. We prefer to 
think ofour subject matter as the history of systematic understanding of the 
earth. As a concept, 'the earth' is conveniently loose and flexible. It refers not 
only to the ground beneath our feet which geologists examine, but also to the 
environment, even to our planet as a whole. Furthermore it has played 
a major role in cosmological speculations in many cultures and, no doubt for 
closely connected reasons, it serves as one of the most powerful metaphors 
ever used. We would therefore expect to find historical evidence not just in 
the scientific treatise or field notebook, but in painting, map making, poetry, 
religious discourse, and so on. It is the achievement of several essays in this 
collection that they use such a wide range ofprimary materials. It is also clear 
that the history of the life sciences, of geography, and of the physical sci
ences, subjects closely related to the history of the earth sciences, must be 
mentioned to show the extent to which they have influenced work in the 
history of geology. 

The scientific investment in history seen in the classic works of Geikie and 

1 See C. Lyell, Principles ofgeology, or the modern changes of lhe earlh and ils inhabitants 
considered as illustralive ofgeology, vol. i, London, 1830, ofwhich the first five chapters con
stitute a historical survey. For analysis see R. Porter, 'Charles Lyell and the principles of the 
history of geology', Brit. J. Hist. Sci., 1976, ix, 91-1°3. 
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von Zittel is evident, indeed it was characteristic of their generation.2 Their 
clear conception of the limits and proper methods of geology determined 
their historical analysis; where they saw the coherence and unity of geology 
we would now see richness and diversity. In the sense that they wanted to 

know how people got things right, they were exponents of Whig history.> 
The assumed polarity between science and religious belief has presented 
a similar problem. This preconception must be seen in terms of the general 
nineteenth-century concern with faith and science which su bsequently hard
ened into a scholarly tradition represented by Draper and White. 4 While 
there was thought to be a tension between science as such and religion, it was 
also believed that geology posed more of a threat to Christianity than, say, 
chemistry. 

In the English-speaking world, historians have studied British and, to 
a much lesser extent, American sources. It should not be assumed that the 
relationship between geology and belief in Britain will be reproduced in 
Italy, France or Spain. Our vision has been determined by the British experi
ence, but such assumptions should nOt prevent us from studying other coun
tries in their own terms. To do this will involve turning to general history and 
other social sciences to understand different cultural and social contexts. To 
be precise, we could examine which features of science are culture specific 
and which are shared by different cultures at any particular time.S 

We suggest that the very notion of geology has problems attached to it. It 
is, for example, by no means self-evident what geology includes, although it 
is arguable that anything called geology in the past should be included in the 
historian's purview. Similarly, the historian of the earth sciences would study 
any attemp't to understand Our planet without preconceived ideas about what 
the project should look like. These assumptions differ from the tenets of 
early workers in the field who carefully delimited the boundaries of the dis
cipline. A consequence of the traditional approach has been that certain areas 
have been remarkably little explored from a historical perspective. Geogra
phy, physical anthropology, archaeology and palaeontology have all suffered 
neglect. Yet geology has frequently spilled over the tight guidelines drawn for 
it into these fields. 

The situation may appear paradoxical. Geology was self-consciously 

, A. Geikie, The founders ofgeology, London, 1897; reprinted New York, t962; K. A. von 
Zitrel, History ofgeology and palaeontology to the end of the nineteenth century, trans. M. M. 
Ogilvie-Gordon, London, 1901; reprinted Codicote, Herts., 1962; H. B. Woodward, History 
ofgeology, London, 1911. 

J H. Butterfield, The Whig interpretation ofhistory, Cambridge, 1931. 
• J. W. Draper, History of the conflict between religion and science, London, 1875; A. D. 

White, A history ofthe warfare ofscience with theology in Christendom, London, 1896. 
; T. Glick (ed.), The comparative reception ofDarwinism, Austin, 1974; M. Bloch, 'Toward 

a comparative history of European societies', in F. Lanc (ed.), Enterprise and secular c:hange, 
Homewood, 111.,1953, pp. 494-521. 
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defined as a new science in the late eighteenth and early nineteenth centuries, 
implying a restricted idea of what was 'properly geological'. At the same 
time, however, the discipline was bursting at the seams, leading investigators 
in other realms of nature to use a wide variety of approaches. Yet it is an 
important fact for me social history of science that distinct scientific disci
plines did emerge, that in actual practice there were considerable and impor
tant overlaps between them while border skirmishes were also common.6 We 
cannot explain such a complex phenomenon, but merely note that geologists 
increasingly felt that they had first option on the scientific study of the earth 
as an integral part of their professional self-image. 

It has been established that the interests of geologists, and of those study
ing the earth before 'geology' existed, were far broader than a perusal of 
traditional history ofgeology would suggest. Nonetheless, the desire of both 
historians and geologists to draw such sharp boundaries must be explained. 

Categorising and classifying the past is frequently an exercise which con
ceals more than it clarifies. There are several cases where the uncritical use of 
terms in the secondary literature must be subjected to rigorous analysis. The 
uniformitarianlcatastrophist debate is the classic example in geology just as 
the vitalist/mechanist one is in biology? It is clear that such a vocabulary acts 
in a constraining way by encouraging historians to see two clear-cut camps in 
opposition to each other, whereas in fact few of the individuals involved can 
be so neatly boxed. Probably the tendency to write history of science in 
terms of the contributions ofgreat individuals has been even more damaging. 
It has gradually become more commonplace for historians of science to ar
gue that by looking at the average man or woman of science one can gain a 
level ofhistorical insight that cannot be found in the study of those we deem 
exceptional. The antithesis of the emphasis on a symbolic hero-figure is 
prosopography, which studies large numbers of individuals as groups in 
terms of social class, religious denomination, educational background, and 
so on.& This approach, particularly in its application to the environmental 
sciences, is still in its infancy. Nonetheless, because of its reliance on bio
graphical data, it could be argued that prosopograpby is best supplemented 
by approaches which take account of the conceptual level of science. A 
growing interest in social groups is a healthy development which emphasises 
the concrete, human side of science and which may open the way for social 

6 G. Lemaine et aI., Penpectives on the emergence ofscientific disciplines, The Hague, 1976. 
, R. Hooykaas, Natura/law and divine mIracle: the prtncip/e ofUniformity in geology, biol

ogy and theology, Leiden, 196}; M. J. S. Rudwick, 'Uniformity and progression: reflections on 
the structure ofgeological cheory in Ihe age ofLyell', in D. H. D. Roller (ed.), Perspectives in the 
history of science and technology, Norman, Okl., pp. 20,9-27; E. Benlon, 'Vitalism in nine
teenth-century thought: a hypotheric reassessment', Stud. His!. Phi/. Sci., t974, v, 17-48. 

, S. Shapin and A. W. Thackray, 'Prosopography as a research tool in history of science: the 
British scientific community 17°0-)9°0', HlSt. Sci., 1974, xii, [-28; L. Pyenson, "'Who the guys 
were": prosopography in the history of science', Hist. Sel., [977, xv, 155-88. 
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analysis. It is, however, only one of the possible approaches to history of 
SClence. 

To achieve a balance some attention should be paid to traditions in the 
history of ideas and intellectual history, which have provided scholarly mod
els of great influence. What might be called the Johns Hopkins school of 
historians of ideas, initially George Boas and Arthur Lovejoy, and later 
Francis Haber and Bentley Glass as well, inspired those who sought to ana
lyse concepts without looking simply at one figure. 9 And since ideas tend not 
to fall into convenient disciplinary boxes, they also encouraged people to see 
how views of the earth were intertwined with attitudes to mankind and to 
nature in general. Neither did they concentrate solely on British sources, but 
took full account ofFrench and German intellectual traditions. 

Taking such broad sweeps of ideas had inevitable limitations. There was 
a tendency to divorce ideas from their social context by roving across coun
tries and periods, suggesting inherent continuity between ideas, and also by 
analysing the complex philosophical writings of an intellectual elite com
posed of important but possibly unrepresentative individuals. The reaction 
against this approach in the I 960s constituted what might be called a 'technic
alising' of historical problems. Individuals, small groups, local institutions, 
and issues of geological technique were subjected to detailed investigation. 
The last ten years have seen an astounding increase of work in the field, but 
the social history of geology, and a full conceptual investigation of ideas of 
the earth, are relatively neglected. IQ 

There is a new and very fertile tradition of history of ideas in the United 
States which is beginning to be taken up by European scholars. It has grown 
out of the intense interest that early Americans had in coming to terms with 
their environment, including the scientific study of it. A number of histori
ans, going back to Henry Nash Smith in the 19~os, have observed changing 
American attitudes to the earth and have tried to relate this to social, political 
and economic developments. l1 They have thus avoided the pitfalls of the 
Hopkins group, and at the same time they have greatly enlarged our under
standing of natural history writing, of human tendencies re exploit nature, 
and of the role of the earth sciences in recent debates about conservation, to 
name but a few areas. 

In part, the history of the earth sciences suffers from the limitations of 
history of science in general, itself a product of prevailing views of science 

9 A. O. Lovejoy, The great cham o/being, Cambridge, Mass., 1936; F. C. Haber, The age 0/ 
the world: Moses to Dar-<f)in, Baltimore, 1959; H. B. Glass, O. Temkin and W. L Straus (eds.), 
Forerunners o/Darwin, Baltimore, 1959; G. Boas and A. O. Lovejoy, Primitivism and related 
ideas in antiquity, Baltimore, 1935. 

10 See for instance, C. J. Schneer (ed.), Toward a history ofgeology, Cambridge, Mass., 1969. 
11 H. N. Smith, Virgin l.and: the Ameriean West in symbol and myth, New York, 1964; 

R. Nash, Wildness and the American mind, 1967; revised edn., New Haven and London, 1973; 
A. Kolodny, The lay of the land, Chapel Hill, N. Carolina, 1975. 
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which are increasingly under attack from sociologists, philosophers and his
torians. As the extensive literature on the subject testifies, history of science 
raises special historiographical problems, either not raised or already tackled 
and resolved in general history.12 For example, it is frequently believed that 
one way to approach a social history of science is through its institutions,13 
Yet it remains common to document the history ofone organisation in appar
ent isolation from society at large, something which is no longer acceptable in 
the broader historical community. 

Some historiographical problems are undoubtedly more acute in the his
tory ofgeology than in other areas of history ofscience. Despite the fact that 
geology was co-opted in the service of technology and industry, it has been 
assumed that geology was less socially involved than medicine, for instance. 
Its theories have been seen as neutral descriptions of objectively perceived 
data, prime examples being the use ofmaps and instruments.14 There is grow
ing dissatisfaction with such a naive philosophical position. Much attention 
has recently been paid, by psychologists, art historians and geographers 
among others, to cognitive mediations of reality emphasising the dissonance 
between image and reality. To take a classic case, maps do not neutrally rep
resent the world but are drawn according to culturally determined conven
tions and are explicitly theory-laden.1s 

From a quite different tradition has come a view of scientific instruments 
as an integral part of theorising about nature, i.e., the instrument as an exten
sion of the conceptual framework. This tradition, led by Gaston Bachelard, 
has largely studied the physical sciences where great attention has always 
been paid to the theoreticalleveP6 OQite the opposite is the case with geo
logy, which has been treated as a science concerned with the practical, tangi
ble and the easily observable. This suggests the self-image of the science: 
manly, out-of-doors, communing with nature with an uncomplicated aes
thetic appreciation of environmental beauty. This is obviously a stereotype 
although one perpetuated by many practitioners. It is important to remem
ber the extent to which scientific disciplines actively promote such images 
and that each field has its own image. Physics, for example, has the image of 
an indoor, abstract, masculine science, while zoology and botany, although 

12 See R. M. Young, 'The historiographic and ideological contexlS of the nineteenth-century 
debate on man's place in nature', in M. Teich and R. M. Young (eds.), Changing perspective; in 
the history ofscience, London, 1973, pp. 344-438. 

13 For important and relevant examples see M. J. S. Rudwick, 'The foundation of the Geo
logical Society of London', Brit.]' Hist. 50:., r963, i, 325-55;J. Morrell, 'London insticutions 
and LyeWs career, r82o-[84r', Brit.]. Hist. Sci., 1976, ix, 1}2-46. 

" For an instance see A. K. Biswas, History ofhydrology, Amsterdam, 1972. 
I'M. J. S. Rudwick, 'The emergence of a visual language for geological science, [760-[84°', 

Hist. 5ci., [976, xiv, [49-95; E. H. Gomhrich, Ayr and illusion, London, [960. 
I. G. Bachelard, La formation de ['esprit scient.ifique, Paris, 1947; idem, The psychoanalysis of 

fire, lrans., London, 1964. 
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outdoor field sciences like geology, are considered distinctly more feminine. 
Scientific imagery and self-sustaining mythologies such as these are begin
ning to come under scrutiny and will, we suspect, lead to fruitful new ap
proaches. 

Geographers have used a similar approach in their analyses ofhow people, 
at different times and places, conceptualise their environment and their role 
in it. It is the subtle relationship between a human society and the landscape 
which surrounds it which has fascinated historians and philosophers ofgeo
graphy. Consequently, they have frequently studied the discovery of new 
environments, as in the exploration of Australasia or in the pushing back of 
the American frontier. They have used a variety ofprimary materials, poems, 
maps, paintings, philosophical treatises, novels, and political writings as well 
as the literature ofscience. Clarence Glacken might be said to be among the 
pioneers of the approach in his work which traced concepts of nature and 
culture from the Greeks to the end of the eighteenth century. His subsequent 
contributions have also helped to expand our ideas about how science helps 
human beings make sense of geographical variationsY More recently, Yi-fu 
Tuan and David Lowenthal have taken the approach further, using more lit
erary evidence and giving more attention to the cognitive leveI.18 

Glacken's work has shown how closely understanding of the earth was 
related to cosmological concerns. Specifically, he has drawn attention to the 
secularisation of attitudes to the environment and to the increasing assertive
ness ofthe human right to mould and manipulate it. 19 Clearly this is a topic of 
great social and political concern, for instance in the rise ofconservation and 
ecology movements in the last few years. Contemporary preoccupations 
have begun to inspire historical work, mostly on the policies towards the 
environment of the United States government.20 This literature has not yet 
been fully assimilated by historians ofscience, although John Passmore's re
cent work in the area shows how fruitful the possibilities are.21 There is al
ready a sizeable literature on the related topic of geology and religious belief 
which highlights the social, moral and intellecrual threat of the earth sciences 
to the established order. There is no doubt, however, that this extraordinarily 
complex field has been seen in terms of contemporary assumptions about 
geology and religion. It could be argued that to see the two as separate cat
egories is to propagate serious misconceptions. Recent scholarship has un
ambiguously shown the intertwining of religious and cosmological theories, 

" C. J. Glacken, Traces on the Rhodian shore, Berkeley, 1967. 
" D. Lowenthal, 'Past time, present place: landscape and memoJ'y', Geog. Rev., 1975 ,lxv, 1

36; idem (ed.), Geographies ofthe mind, Oxford, 1976; Yi-fu Tuan, The hydrologiceycleand the 
~illisdom of God, TorontO, 1968; idem, Topophdia, Englewood Cliffs, N.]., 1974; idem, Space 
and place: the perspective ofexperience, London, 1977· 

l' C. J. Glacken, 'Environment and culture', in Diaionary of the history of ideas, ed. P. P. 
Wiener, vo!. ii, New York, 1973, pp. I Z7-34· 

20 See note (I I). 2J J. Passmore, Man's responsibility for nature, London, 1974. 
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including theories of the earth, an insight much indebted to Hooykaas and 
further developed in the present volume. Despite its adherence to a historio
graphy no longer current, Charles Gillispie's Genesis and geology stimulated 
scholarly interest in natural theology and in the context of the Bridgewater 
Treatises in early nineteenth century Britain. The principal shortcoming of 
the work was its acceptance of inevitable tensions between Genesis, i.e. bib
licalliteralism, and the emerging science of geology.22 

The difficulty of defining clearly what may properly be denoted by the 
term geology at any particular time suggests that, as far as possible, historians 
should avoid using a vocabulary alien to the age under scrutiny. To take this 
to its logical conclusion is both difficult, and on occasion undesirable. The 
categories ofour culture are so deeply ingrained and sometimes so necessary 
for analysis that an alternative mode of thought and the correlative vocabu
lary are almost impossible to find. Yet, to give an extreme example, to speak 
of'geology' in the fifteenth century is to do such violence to historical reality 
that it should be deemed no longer acceptable. It is for this reason that we 
find the terms 'earth sciences' or 'environmental sciences' convenient alter
natives since they are loose concepts which merely denote the objects of 
study. 

A special case of these problems is the popular debate which has sur
rounded geology since the mid-nineteenth century where the issues have fre
quently been dramatised and distorted beyond recognition. Three areas are 
of paramount importance: the origin and age of the earth, the antiquity of 
man, and the theory of evolution.23 While there is an extensive popular, even 
melodramatic, literature on the history of discoveries of early human re
mains, there have been few systematic attempts to understand the relation
ship of comparative anatomy, the sciences of mankind and palaeontology to 
geological science. Nor is the origin of the human race the only place where 
these disciplines come together; they were intimately associated in the natu
ral philosophy of the seventeenth and eighteenth centuries and in all evolu
tionary theories. The life sciences and the earth sciences are most closely 
bound together in the study of fossils, an area of history of science which is 
still seriously neglected.24 Moreover, their common intellectual heritage is 

22 See Young, op. cic. (12); Hooykaas, op. cit. (7); Rudwick, op. cit. (7);]. H. Brooke, 'Natu
ral theology and the plurality of worlds: observations on the Brewster-Whewell debate', Ann. 
Sci., 1977, xxxiv, 221-86; C. C. Gillispie Genesis and geology, Cambridge, Mass., 1951; Science 
and belieffrom Copernzcus to Darwin, The Open University, Milton Keynes, 1974, esp. units 
9-10, 'Natural theology in Britain from Boyle to Paley', and unit rI, 'Genesis and geology'; R. 
Rappaport, 'Geology and orthodoxy: the case ofNoah's flood in eighteenth-century thought', 
Brit. J. Hist. Sci., 1978, xi, I-I S. 

lJ H. Wendt, Before the deluge, trans., London, 1968. Cf. J. Bronowski, The ascent ofman, 
London, 1973. 

,. Though see]. C. Greene, The death ofAdam, Ames, Iowa, 1959; M.]. S. Rudwick, The 
meaning offOSSIls, London, 1972; P. Bowler, Fossils and progress, New York, t976. 
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reflected in the social characteristics of the environmental sciences; practi
tioners in the life sciences, including the medically trained, were frequently 
keen geologists and meteorologists, while such shared concerns were further 
seen in institutions which taught and fostered research in both areas. We 
should note that geology was a popular science in another sense, in that it was 
pursued by vast numbers of amateur naturalists, especially during the nine
teenth century.25 The choice of geology for such activities at specific times 
and among certain social groups rather than botany or zoology remains to be 
explained. Ultimately this must lead to an analysis of social factors. 

The social history of geology is beginning to take shape. Initially, it has 
involved the study of the process of professionalisation and of institutions. 
Both are aspects of past geology involving the external characteristics of or
ganisational structure, social status, economic position, access to power, re
search facilities and so on. This approach tends not to touch the content of 
science which is so bound up with the social aspects, although in our view 
there is no reason why the two should not be studied together. Extending 
social history in this way certainly implies that social characters are linked to 

the 'scientific', i.e. that the kind ofgeology done is essential to understanding 
the institutions which house it, and vice versa. Furthermore both social and 
intellectual factors are necessary to understand the earth sciences in the wider 
society of which they are a part. There is resistance to this approach, espe
cially from some members of the scientific community who hold that 
scientific knowledge, being value free, may not be analysed in social terms, 
although career structures, and so on, may. Here it is once again important to 
note the extent to which such beliefs affect historical preconceptions. 

Thus, the history of the earth sciences, just like the history of science in 
general, has traditionally fallen into two classes. First, the concrete approach 
emphasises instruments, institutions, the objectivity of maps, and field
work. This has sometimes taken the form oflisting advances in mapping or 
instrumentation techniques, of writing accounts of a great institution or 
a great man, or ofdescribing the practical expertise ofpast generations. More 
recently, the financial aspects of geological careers and their effects on day
to-day scientific life have been studied using models of professionalisation 
more indebted to sociology than to history ofscience.26 Second, the intellec
tual approach looks at the writings of geologists as its primary datum, and 
has traced particular ideas or traditions as they'progressed' over time or 
documented new discoveries and their role as a stimulus to advancing know
ledge. Recent work has tended to take more circumscribed areas for study, 

H D. E. Allen, The naturali~t in Britain, London, 1976; Harmondswonh, 1978. 
26 See Morrell, op. cit. (IJ). D. H. Hall, History ofthe earth sciences during the scientific and 

industrial revolutions, Amsterdam, 1976, is a recent attempt to construct a social history of 
geology from a quasi-Marxist pecspective. But it is based upon a narrow range of secondary 
materials and its judgements must be tceated with caution. 
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using a shorter time period and a single scientific community. At its most 
philosophical such an approach examines systems of classification of rocks 
and minerals, using methods applied to other classificatory systems by 
Michel Foucault and others in French traditions of history of science who 
have been influenced by structuralism.l7 

But both social and inteUectual methods in the history of the environmen
tal sciences have avoided more fundamental political and economic questions 
which are commonplace in the general historical literature and indeed are 
increasingly so in other areas of history of science. The involvement of geo
logy in the exploitation of the land for agricultural purposes or to supply 
natural resources for industry is a little touched field. Yet, the ideological role 
of science in early industry is of evident interest to scholars who want to 
analyse science and social structure. Doing this involves far more than com
bining the two prevailing approaches; it involves bringing to the specialised 
area of the earth sciences the tools developed by historians, indeed by social 
scientists generally. 

We do not intend to suggest that geology is without its special features; on 
the contrary, historical work should attempt to reveal them. Our point is that 
the characteristics ofgeology, or indeed of the environmental sciences in gen
eral, cannot be taken as given or self-evident, they must be learned from his
torical materials. Neither should we have preconceptions about what could 
have influenced the development of the sciences. It seems reasonable not to 
rule out any factor as irrelevant to understanding past attitudes to the earth 
and the atmosphere. 

The way historical problems are selected for research is obviously a crucial 
factor in determining historiographical patterns. We may even begin to feel 
that organising historical work by scientific discipline is unsatisfactory, so 
that rather than working on geology, a historian might choose to work on the 
professions, making geology one case among many, or on science teaching, in 
order to compare the ways in which the different sciences were integrated 
into the secondary school curriculum. This avoids the ahistorical method of 
drawing distinctions between scientific disciplines which in fact have no such 
boundaries. Indeed, several papers in the present volume have taken such 
a cross-disciplinary approach. The contributors focus on the eighteenth and 
nineteenth centuries in their attempts to expand the limits of the history of 
the earth sciences. Their work shows how ill defined those limits are and 
explores previously uncharted territories. 

27 M. Foucault, The order ofthings, trans., London, 1970; W. R. Albury and D. R. Otdroyd 
'From Renaissance mineral studies to historical geology, in the light of MicheJ Foucault's The 
order of things'. Brit. j. Hist. Sci., 1977, x, 187-215; G. Gusdorf, Les sciences de l'homme et la 
pensee ocadentale, I} vols., Paris, 1966-88; F. Dagognet, Le catalogue de la vie, Paris, 1970. 
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III
 

The division of the book into four sections represents a number of avenues 
which historians of the environmental sciences have begun to explore. The 
first section, 'Geology and belief', offers reconsiderations on the theme 
which has been deeply controversial throughout the development of geo
logy, that is, the relations of the science to belief. All three of the essays in this 
section deal with religious thought, specifically with Christian theology, but 
they mark a break with the traditional interpretations (of Genesis and geo
logy, or geologists struggling with Moses) in not isolating religious from 
other forms of general philosophical belief about the nature of the universe 
and man's place within it. Ralph Grant's paper in particular explains how 
theories of the earth from Burnet to Lyell were articulated in terms of chang
ing philosophies of mankind and his destiny. 

Following on, above all, from the work ofHooykaas and Cannon, histori
ans of geology have fortunately ceased to ridicule religion as a force hinder
ing geological progress.28 But they have hardly yet begun to do justice to the 
complexity and ambiguities of Christianity as a highly differentiated set of 
beliefs, changing markedly over time. Geoffrey Cantor's paper looks at the 
ideas about the earth of the High Church Hutchinsonian natural philoso
phers of mid-eighteenth century England. The Hutchinsonian philosophy is 
particularly challenging to modern historical categories, for it propounds 
a thorough-going mechanical universe, while also seeing nature as the em
blem of the Trinity. In the same way, it holds up scripture as the ultimate 
authority in the interpretation of nature, while lauding a methodology of 
experIence. 

Similarly, John Brooke re-opens the issue of the relations between provi
dence, miracles, and natural law in early Victorian England. These concepts 
were used to understand the earth considered as an object for natural theol
ogy. Brooke's paper demonstrates how natural theology cannot be taken as 
a monolithic discipline, and thereby places a question mark against attempts 
to see natural theology as the location of a 'common context' in the sciences 
of earth and life history in the nineteenth century. 

The second section, 'The language and metaphor of nature', focusses atten
tion on a gravely neglected field: how conceptions and theories about the 
earth are conveyed through languages, which themselves are carriers heavily 
laden (both overtly and unconsciously) with meaning taken from other 

28 For Hooykaas, see op. cit. (7); W. F. Cannon, 'The Uniformitarian-Catastrophist debate', 
Isis, 1960, li, 38-55; idem, 'The problem of miracles in the 18)os', Viccoria.n Stud., 1960, iv, 5
Fi idem, 'The impact ofUniformitarianism', Proc. Amer. Phd Soc., 1961, cv, 3°1-14; idem, 
'Scientists and Broad Churchmen: an early Victorian intellecrual ne(Work',}. Brit. Stud., 1964, 
iv, 65-88. 
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disciplines. Following his earlier work in this area,29 Manin Rudwick ex
plores, particularly for the theory of Charles Lyell, the work done by meta
phors and analogies borrowed from philology, Malthusian demography and 
political economy. He hints that conceptions ofa natural hiscory oflanguage, 
which Lyell probably imbibed from German philology, constituted an 
important model for Lyell's notion of a statistical, 'populational' palaeon
tology. 

Marcia Pointon deals with a different 'language' of geology: its visuallan
guage, as expressed by the school ofmid-Victorian landscape artists who had 
been drilled into 'scientific painting' partly by the inspirational teaching of 
John Ruskin. Her essay underlines two powerful trends, which to some ex
tent were working against each other. The first was the desire to create 
a scientific, geological art. Here she brings out the concern for precise depic
tion which animated landscape artists, not least the Pre-Raphaelites (but 
which led of course to works that differed radically from the scientific illus
trations ofgeological books). But second, painters like Dyce were at the same 
time using geological formations as part of the living iconography of the 
human meaning of their art: the earth as a symbol of living nature, of antiq
uity, of the wearing hand of time, and so on. Here, as so often, human mean
ing and scientific meaning interpenetrate in ambivalent relations. 

The third section, 'Geology and discipline boundaries', investigates why 
study and interpretation of the natural environment came to be broken down 
into distinct, specialist sciences. The base point is traced by Ludmilla 
Jordanova, who examines the attempt of scholars, especially physicians, in 
late eighteenth-century France to construct a total science of the environ
ment which was capable of explaining human disease and suffering. The aim 
of encompassing earth history and the ecological balance of flora, fauna and 
the human race, understood within a naturalistic framework of natural law, 
was an enterprise which characterised the late Enlightenment in Britain, Ger
many and the United States, as well as France. 

That this bid had failed-as had Alexander von Humboldt's- by the mid
dle of the nineteenth century is fully illustrated by the three other papers in 
this section. William Brock investigates the mid-Victorian interface between 
geology and chemistry via the polemical controversy between David Forbes 
and Sterry Hunt, in which (as in the debate with Lord Kelvin over the age of 
the earth)JO geologists argued for the independence of the methods and laws 
of their own discipline against putative interference from a more 'basic', 
physical science. Patrick Boylan discusses disagreement over the early his
tory of man amongst a scientific community split along two maj or axes: the 
divide between geologists and archaeologists, and, far more provoking, that 
between British and French men ofscience. David Allen then examines geo

29 M. J. S. Rudwick, 'Poulert Scrope on the volcanoes of Auvergne', Brit. .J. Hist. Sei., 1974, 
vii,205-4 2 . 30 J. D. Burchfield, Lm'd Kelvin and che age of the earlh, London, 1975. 
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logy's relations in the latter part of the century with the field sciences. The 
starting point is the fact that geology was being overtaken in late Victorian 
England by newer, more attractive, sub-specialities. Geology was losing its 
previous hold on an amateur public, and geography was having far more 
suCCess in making inroads into schools' curricula. By the early twentieth cen
tury the dream ofa unified environmental science was further than ever from 
being realised. 

The last section, 'The social history of geology', contains two pioneering 
essays in what has hitherto been perhaps the most neglected area of the his
tory of the earth sciences. Through their detailed scholarship, both bring 
home the complexity of networks in the earth sciences, and the danger of 
making premature categorisations within inappropriate frameworks ofinter
pretation. Hugh Torrens, in his meticulous study of geological activity in the 
Bath region in the second half of the eighteenth century, establishes what 
a wealth ofinterest existed in the broader aspects of the scientific study of the 
earth. But he also shows the inability- before the insight ofWilliam Smith
to convert this knowledge into guidelines ofeconomic value to mining enter
pnses. 

Paul Weindling also employs the theme of 'utility' to lay some queries 
against prevailing interpretations of the institutions most connected with 
early nineteenth-century British geology. He shows that we must avoid the 
temptation to presume that the role of the Royal Society in the development 
of British geology was 'reactionary' and that of the Geological Society of 
London was 'progressive'. The politics of the institutionalisation ofgeology, 
and of metropolitan/provincial relations were far too complex for such 
Whiggish terms to be useful probes, although the tensions between the two 
institutions were, in a very real sense, political. Unlike John Woodward, the 
contributors to this volume would not claim that they have left no stone 
unturned. Much work, conceptual and empirical, is still to be done. For it 
remains a deplorable fact, how little historians have understood the myriad 
meanings for the human race of its own planet. 
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